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asymptotic formulae for the Hankel function. Using the notation of 
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(ry ~, r') in the multi-sheet plane. The green function, then in a 
physical plane is obtained by summation of function T along all 
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tion is replaced by the asymptotic expression obtained by iatnomati= 
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a surface wave, propagating around the cylinder with small attenua- 

tion. The dependance of this wave on the azimuth 7 is determined 

in the first approximation by the factor 
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lied only for /g/<*%1, when the phase velocity of the surface wave 
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cross<sections for a large number of transitions in various atoms 

and ions using the Born. and distorted-wave methods without ; 
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stage in “a general programme; exchange effects and electron 
correlation will pe taken into account in the second stage- 
Preliminary results for the 1S -n P transitions in helium 
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equations were reported by the present author and L.I.Sobel'man 

in, Ref. 3.(ZhETF, 39, 767, 1960). The following atoms were 
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considered in the present work: H, He, Na, er . . 


c** ana ct ., All the calculations were carried out uSing an 
electronic computer and a Single programme. Table 1 gives 
the excitation cross-section for various transitions (in units < 


J ¢ ; 
of wa). jfor hydrogen.. The columns marked "S" refer to the 


Born approximation and the columns marked "We Be" :tol est: 
the distorted-wave approximation. Numerical calculations for 


waves due to the atomic potential are taken into account the 
maximum of the total cross-section is shifted towards the 
threshold. The distorted-wave method (without exchange) gives 
larger values at low energies than the Born. method. The. 
monotonic form of the excitation function obtained in these 
calculations above the threshold is in contradiction to the 
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experimental data. This applies to the hydrogen atom. In the 
case of sodium, for example, and a number of other alkali 

metals, the excitation function is no longer monotonic but has 

a number of maxima. The field of the atomic core was 

calculated in this work with the aid of simple analytical 
functions of the Slater type. The wave functions for the 

optical electron were obtained by numerical integration of 
semi-empirical radial equations with a deformed atomic core, 

as described by the present author in Ref. & (Optika i 
spektroskopiya, 3, 3153, 1957). In all cases except hydrogen, | x 
it was necessary to use approximate atomic wave functions. ; 
Calculations have shown that the sensitivity of the total 
cross-section @ to the form of the wave functions is roughly 
the same as in the case of oscillator strengths. Fig. 2 shows 
the excitation function on the distorted-wave approximation 


(o” is the total Born: cross-section; the curve designations 
are as follows: 
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Curve l - ott 2S = 3P; Curve 2 - He, 1S - 2p; 
Curve 5 ~ He, 18 - GP; Curve & - He, 2S ~ 2p; 


Curve 5 «{ or. 2S - 3P). Fig. 3 shows the partial and total 
excitation cross-sections for the 5S - 3P transition in 
Sodium ( the curved marked "og" shows the total cross-section, 


"ot the total Born: cross-section). Acknowledgments are 
expressed to N.A. Yavlinskiy for inter 


the calculations and to G.G. 
There are 3 figures, 
non-Soviet. ces quoted. 
are: Seaton -. Proc. Cambridge Phil. 
Ref. 5 - H.S.iW. Massey = Hanbd. Phys., 
: ; Ref. 7 - M.J. Seatou, Proc. Phys. Soc. A68, 
457, 1955. 
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[High-power electronics]Elektronika bol'shikh moskchnostei. }o- 
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£039/E485 
AUTHORS ¢ _ Vaynshteyn L.A., Poluektov, I.A. 
TITLE: Calculations of the oscillator strengths of 
intercombination transitions using 2 gemi-empirical 
method 


PERTODICAL: Optika i spektroskopiya, v.l2, no.4, 1962, 460-465 


TEXT: Calculations are made on the field matrix for the spin- 
orbital and spin-spin magnetic jnteractions for the.sb configuration. 
Equations are derived from which values of the strength of the 
oscillator resonance transitions for a series of divalent 
elements ‘are calculated. These results are compared with 
experimental data and those obtained using the Pauli-Houston 
equation (see Table). The equations used are 
Skee wy. 
Bo = v(v+ 1 €14 (26) 
2, +1 e532 - Ao 


(the Pauli-Houston equation) 
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With the exception of Mg, Eq.(28) gives values which compare 
better with experimental results than Eq. (26). The error 
obtained using Eq.(28) for the elements Mg, Ca, Sr, Ba increases 
with decrease in Z number, i.e. with decrease in magnetic 
interaction. In the case of Mg, Eq.(26) gives a better result, 
In general, if the magnetic interaction is very small, Eq. (26) 
should be used. A rigid verification of the condition 4, “ NM 
is only possible by a direct estimate of the radial integrals 
which until now are estimated by a semi-empirical method. 

There are 1 figure and l table. 
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Table 


Element | Z Transition 


i y 1 ; = 
Mg 12 382 - 3sp ! 357000 ' 107000 | 470000 . 
Ca 20 4s2 — &sp > 19500 ' 30552 35800 * 
Zn 30 | 4s2 ~ hsp 3995 6805 7200 Ke 
Sr | 38 : 5s? ~ 5sp 1029 1580 | 1780 
{ H H 
Cd ; 48: 5s? - 5sp 368 579 680 
laseel 
Ba | 56°; 6s? - 6sp 127 169 164 
He 80 6s2 - 6sp 29 50.2 47 
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Vaynshteyny Le A. 


“statistical boundary value problems for a hollow cylinder 
of finite length. If. Numerical results 


- PERIODICAL: Zhurnal teknnicheskoy fiziki, ve 321 nO 10, 1962, 1157-1164 


PEXT: The following method of :-solving electrostatical problems’ was de- 
veloped by Pp, L. Kapitsa, vy. A. Fok and L. A. Vaynshteyn (ZhTF, XXIX, no.19 
4177, 1959)! potential and charge density are expanded in series 


'V, (2) == Daeavacos ny 
. a eo . ‘ 
U.(z)=sEsing S 4,008 94 1 
ae g : 


(1) where v (2) determines the know potential ~ 
5 cd . 
ol @iatribution V(z.4) = >. v,(z)eoa 8 - 4,) and 


; U,, (2) theurimam ‘enrfaco charge distribution S(z,9) 5 UQls)eo8 s( y= ¥a° 


The coordinate 2 has its origin in the center of the cylinder axis and is 
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directed along 4t and z = Leos y where -L<z Zh, ocyen 2L is the 
ceylinder length, oe its diameter. If v (2) is an even function of z then 


Ue(z) is also an even function of z and n and q in the formulas (1) can 
agsume only even values. To give uw the infinite system of linear equations “Ee 


1 >. haga (5) is represented in the form =A (Ans) (6) f 
q o aen s 

which can be solved by iteration. The elements of the infinite matrix 

WV Ang i} depend only on the dimensionless parameter 1 = L/a. This method is 

> ‘now simplified for 3-0 and s=13 and the simplification enables three electro~- 
static problems to be solved: 1) A charged cylinder. Expressions are 
derived in various approximations for its Cc, ” e/2Lv.» If 1 = 6, then 


c, =T/14,, has an error of if. C, = 1/21 in(16/1) is obtained if an ex- 
pression is substituted for \oo which holds for 1&1; the error for 143 


is less than 2~2.5%, with 1 = 3.9 it is 3.5%. Tt hogs been found that as 
1 increases the charge becomes more homogeneously distributed. 2) A 

ahs ina longitudinal uniform field. Its polarizability by a longi-~ 
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9.9771 is obtained 
on 


i 


. tudinal electric: field is studied. D-= +t. (— + 
3 3 2 
L Ey 2 A 
for the dipole moment, where R, = 2(ln 41 - = 1), Everywhere except in 
_ small sections at the ends of i cylinder Re charge is distributed pro- 
'portionally to z. 3) A cylinder in ‘a transverse unifors field. D as 
: : a LE, 
= 1 + 2.815, Since the charge is localized at the edges, the charge diateio. 


bution can be determined by solving a corresponding problem for a uni- 
laterally bounded cylinder. The calculations were made with a "Ural- ™ 
computer. There are 8 figures. 


ASSOCIATION: Institut fizicheskikh problem AN SSSR, Moskva (Institute of 
. Physical Problems AS USSR, Moscow)- 
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AUTHOR: Vaynshteyn, Lue Ae 
pire keneer 
-‘PITLE: Static boundary value problems for a hollow cylinder of 


finite length. III. Approximate formulas 
“PERIODICAL: Zhurnal tekhnicheskoy fiziki, V- 32) 1 10, 1962, 1165-1173 


TEXT: Approximate formulas which can be used for computations in electro- Cy 
static hollow-cylinder problems are surveyed. The first chapter gives are 
approximate formulas obtained by 4 method due to P. L, Kapitsa, Ve Ae Fok, ee Sey 
‘ana L. A. Vaynshteyn (antF, XXIX, no. 105 4177, 1959) 38 described in 4 = 
_ previous paper. (Ref. 23. L. A. Vaynshteyn, ZnTF, XXXII, no- 40, 1157, 1962) 


n 


for a cylinder of finite length. They were modified by the substitution 


= a/Na-4/1? where l=L/a for a prolate ellipsoid of revolution. Capaci- 


t8nce is given by, 
(2)3 polarizability in a homogeneous 
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2 ~ : z- . 
longitudinal field by P= (a eeet—1) <sma—1)' (3); polarizability . 
vege Sin ey “ | / 
*o \ : ; 
2 ae -( . ae 
dn a homogeneous tranaverse field bys py = Fe or Sen a y ; 5. (4). In . 
fo— Pei) 
th Jeavisuaty exe 
the second chapter 4 variational method is ates to the 
: 
pression’ — [ frome ‘] | 


= (6), by taking account of the integral 
s 


Qna {plese (2) Uy (z') dedz' 


equation ViO= Fe cance (7). If 1«1 ¢, “i Da (s=0), 


(8). 


al), 
Dyes (ents 


: i aire ane D=1, | ? 
If 11) G=g0;a=1)° Oe slisaee) : we) 
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In the third chapter the following expressions are derived from the in- 
tegral representation 
tyti@ 


: 1 1 
= 4,—9TO T2\-5 P zr 
Peo reo Ca (+34) Pde, (14) 
a 27% Fuspeoresrrorcentearer ao! 
byt : 
rae ee . 1 0 sa 
ate eT —a<h< ), (12) of the 


elements of the ‘matrix WA. I (Ref. 2)', . at}. 
nq Ag = 2 | Ain 160" +72 | (13) and 


Anh {tne | (15). When introduced 4nto the expressions (8), 


they give, as a 
_— 2 + = . =< 24° . 
af tn 16h? + 47 | Oar enh ‘aos +ig). (16). These 


4nterpolation formulas can well be used for medium values of 1. In the 
fourth chapter the Eqs. (10) are transformed into the strongly reduced 
forms : : 

card 3/4 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001859120009-6" 


"APPROVED FOR RELEASE: 08/31/2001 EECREES?: 00513R001859120009-6 


3/057/62/032/010/002/010 
B104/B102 


2,=2(In4l—1)=2—2(1—In2),{ (30) and es) 2—2(5—In2), pe by Ie 


1 =4—-F = 0.710. s ee =0.977. 


“expansion in negative powers of {2= 21n Bi ea es chapter the 


asyuptotic expression D, = 140-615 - + is expanded, There are 2 figures. 
° 81 . 
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AUTHORS: Kapitsa, pe, Yaynohteyns ts Ae 


TITLE: Radiation deceleration of electron clusters in a microtron 


PERLODICAL: Zhurnal ekaperimental 'noy 4 teoreticheskoy fiziki, v- 425 
no. 3, 19625 621-850 


@EXT; An electron which revolutes with the velocity cf in an orbit of 
radius a is slowed down by a force Fo = ~ 2e@p py /3a°», which is due to 
radiation. The radiation power of a finite cluster is P = n220%ce4p4e/30°, 
the mean decelerating force is Fp = a py*e, poth are related by 


Pp = -NFycP. Phese simple relations are used to calculate the coherence 

and the radiation deceleration fect on the electron motion ina 

microtron. it is also determine diation deceleration 

will cause 4n electr ak g orbit. Calculations 

are made for ultrarelativi i 2p 1. The 

oo. ge coefficient 6 ig calculated by +wo methods. or a thin of 
ard 1 
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eal a: gen 
circular beam of lh electrons the general relatio 


3 Ld ; * 4—3 cos) dy, = 
=~ 34 \ G (x) spam p721 @— B os $72) 


(34) 
: 4—* cos p 
sagn\e () asim 727 


—T 


: fw tied when 
with G(X) = J eX- p)g(p)dp and y-28 |sin}/2 =X, is obtained, whic 


holds for any B. For 8:1 and a short cluster Ao") 
: 473/12 vt , 
a= sh a(2 2s \(+3)ae (40) 


S= T= 79/4 H T= TY. 
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Rudiation deceleration of electron °° 
waich, in tne case of 4 homogeneous yeam can be written as 


ef, eas se fH) of Hy ME Be 
ped feg ger etal ae" +t i + sr)" (43) 
: 7 : 23 
with 5 = (4407 /12)/4 for the distribution R(u) = 2(1 - = + =) if 
por H(u) = 4/4u if 9 Gud 2 and H(u) = 9 if 


Lut 2 and H(u) = 0 if v7 2s 
article current 


1,2 , 
2. \4 Per: phe uppe 


apres 
he conerent rad 


0 
yr limit of the P 
dation forces, is estimated 


qetermined by + 
= ag? [es The 


in the microtrony 
33 
) 
rs Bx (-d¥) max 2 32 83 Jo 


a Dai 
34° fog? with J, 
the microtron 


to be: 5g) 
eceleration nas 
f 


Limiting current reacnes ~w\ ae in the authors! Institute 
current reacnes 5 mae At these currents the radiation ad 
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no effect on the operation of the microtron. Only for 15 - 30 fold 
currents would an effect be observed. M. S. Rabinovich and V. P. Bykov 
are thanked for remarks. There are 3 figures and 9 Soviet references. 
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"One model for calculation of excitation cross sections for atoms. 
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AUTHOR: Vaynshteyn, L. A. — 8 ee 


‘“PTTLE: On the electrodynamic theory of gratings. I. Ideal grating 
in free space. — 


SOURCE: AN SSSR. Fizicheskaya laboratoriya. Elektronika bol’ shikh | . 
moshchnostey (High-power electronics), no. 2, 1963, 26-56 ' 2 


“TOPIC TAGS : grating, ideal grating, grating in free space, boundary 
condition, transmission coefficient, reflection coefficient, wire 
grating, ribbon gxating, conformal mapping, H mode, surface H wave 
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“““ ABSTRACT: This investigation was stimulated by the contradiction : 
“o} petween some of the latest results (Waveguide Handbook, MIT Radiation . 
s; Lab. Series, McGraw Hill, 1951), and some of the earlier classical »: 

cl works (H. Lamb, Hydrodynamics, Dover, N- Yer 1945). The passage of 

Pu electromagnetic waves with different polarizations through a peri- 

“ty odic grating of perfectly conducting infinite cylindrical conductors — 
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-4s considered. The boundary conditions are formulated for the mag- 
netic fields to calculate the reflection and transmission coeffi- 
“! alents of the waves for a grating whose period is small compared 
‘>| with the wavelength. The physical meaning of the boundary conditions 
“f is explained. The analogy with hydrodynamics is pointed out and con- 
} formal mapping is used in the computation. The parameters involved : 
~-['in the boundary conditions are calculated for round and ribbon grat- - 
‘:4 ing elements as functions of the density of the grating. It is 
“shown that the boundary conditions for H modes is made complicated 
-by the fact that surface H-waves can propagate across the grating. i 
-Orig. art. has: 3 figures and 128 formulas. a 


Ae ASSOCIATION: Fizicheskaya laboratoriya AN SSSR (Physics Laboratory, | 
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1 ABSTRACT: This is a continuation of the preceding paper in the . 
| game collection, and deals with gratings made of elements having jee 
' €inite conductivity. The Leontovich boundary conditions and per~ | 
; turbation theory are used to calculate the boundary conditions for . 
“1. such a grating, and the physical meaning of the boundary conditions :. 
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is explained. The boundary conditions differ from those with in- 
finite conductivity in that they contain terms proportional to the 
wave resistance of the conductor material. "The author is grateful 
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ABSTRACT: The natural oscillation modes of a complex resonant sy8s= {~~ 
tem made up of identical elements and represented by @ set of i 
: “:' generalized cyclic coordinates (such as the resonant system of a 
<j. multieavity magnetron) are determined in general ‘form, neglecting ane 
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“cases, by starting with the general Lagrangian in which the mag- 

-i metic and electric energies are quadratic forms. The conclusions 
arrived at are the same as are usually obtained by the method of 
equivalent circuits, but the presentation is claimed to be physically: 

co"! elearer. "The author is grateful to P. Le Kapitsa for a valuable 

“+ @iscussion of the problems considered in this article." Orig. art. 
-has: 5 figures and 17 formulas. 
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“ABSTRACT: Contactless (reactive) plungers in coaxial lines, which 

‘provide almost complete reflection in some frequency band without 

-making direct contact between the inner and outer conductors, are 

i analyzed both on the basis of the telegraphy equation and on the 

+. pasis of rigorous electrodynamic calculations of the diffraction on 
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the end of the plunger. The behavior of the coaxial line plus plun- | 
‘ats Ger system is discussed for several configurations of the coaxial i 

“ct; Line, the plunger, and short circuiting partitions in the system. e 

of, he correction factors necessary to reconcile the telegraphy~equation 
“\:-theory with the electrodynamic diffraction theory are derived. "The ; 

“ib author is grateful to P. L- Kapitsa for suggesting the topic and to i, 
v[.8e Pe Kapitza for valuable discussions. Orig. art. has: 6 figures |.’ 

“and 46 formulas. - : We oe 
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+ ABSTRACT: The transmission coefficient of the Hoy mode in a’ round 


waveguide through a transverse metallic partition with a small cir- i: 
cular opening is calculated. A connection is established ‘between rt: 
the transmission coefficient and the coupling coefficient between 

two cylindrical cavities, in which the H.. modes interact via a round © 
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hole in the common end wall. A procedure is described for measuring | 

| the frequency of the coupled oscillations in such resonators. The | 
measured values of coupling coefficient, which determines the split~ | 
ting of the resonant frequency, are compared with the calculations. | 
The theoretical curve for the variation of the ratio of hole medias 
to the waveguide radius with the frequency deviation lies somewhat 
higher than the experimental curve, the difference between them not | 
exceeding 15%. "The authors are grateful to P. L. Kapitsa for sug- |. 
gesting the topic and to S. P. Kapitsa for valuable advice." Orig. | 
art. has: 5 figures and 39 formulas. Ce 
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TOPIC TAGS: electron scattering, elastic scattering, electron transition, free-free transi-' 
tion, hydrogen atom, hydrogen atom field, radial wave function, quantum mecfranics, .. : 
adiabatic approximation, plasma radiation, Fock Hartree potential, polarization potential i 


fant part in the formation of low- | 
-transition of an electron can 


-2, 1963, 119-127 


ABSTRACT: ¥ree-free electron transitions play an impor 
temperature plasma radiation. The probability of the photo 
momentum, and acceleration. 


be expressed through matrix elements of the radius vector, 

In the present paper, the radial matrix element with a special convergence scheme id 
chosen. Ina single-electron approximafion, the effective cross-section of the absorption’ 
of a quantum with energy 4 = ky” -ky 254 result of free-free transition is written a8 
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and Fo = (c) and Fy = (r) are radial functions of the elastic scattering of electrons in an 
atomic field.- The . sfferential equation for F(r); which contains the Fock-Hartree potential, 
' y(r), and.the polarization potential, V(r), is solved by successive approximations using 
_. adiabatic ap roximation for V(r). From this solution, expressions for scattering ampli- 
tude, a + , and partial cross-section are obtained. Results of computations are given 


- . for A Be , for1=9, 1, 2 and for energies from 0 to 9 ev: with exchange and polarization, \ 
; : without polarization, and without exchange and polarization. Partial cross-sections are 
: ghown in Fig. 1 and full cross-sections in Fig. 2 of the Enclosure. The radial integral 

Pp gy for these transitions contains divergent "és. By writing the integral as the sum of 

‘2 parts, the convergent part is evaluated by invegration and the divergent part is evaluated : 


“umerically. Tables of R gy (symmetric transition) and R gy (antisymmetric transition) | 
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are given for g - Pandp-g transitions up to 5 ev.’ Another table gives Ro} computed from 
& simplified equation by Ohmura (Astroph, J, » 131, 8, 1960) for comparison, Discrep- 
ancies of about 10% exist but are not elaborated upon, Orig. art. hag; 2 figures, 4 tables 
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_ \ Fig. 1 - Partial oross~scctions of the plastic scattering of electrons by a hydrogen 
-” atom: computed with allowance for exchange and polarization, 
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RITE, ®ransversal diffusion in the diffraction of 

: mph OE short waves on a convex cylinder with smoothly 
“varying curvature. Part I 


“PERIODICAL: Radiotekhnika i elektronika, v. 8, no. 3, 1963, 
: | 363-376 | 
DEX: L. A. Vaynshteyn and G. D. Malyuzhinets (Radiotekhnika 


‘i elektronika, v. 6, no. 8, 1961, 1247; v. 6, no. 9, 1961, 1489) 
have derived a general asymptotic solution of the two-dimensional 
diffraction problem for a circular cylinder of large radius; the 
“authors consider how to extend this solution to any aroitrary con- 
vex cylinder whose radius of curvature is large compared with the 
wavelength and varies smoothly. They reject a solution postu- 
lated by analogy with the formula for the circular cylinder be- 
cause it cannot be justified mathematically; by neglecting the 
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Longitudinal diffusion term, which can be shown to be small under 
the given conditions, they reduce the wave equation to an oqua- 
tion of parabolic type expressed in radial coordinates and con- 

yj sider substitutions which simplify its integration. In the par- 

> ¢4oular case where the contour of the cylinder along the path of s 
the diffraction wave is @ segment or a spiral whose radius or ul 
curvature is proportional to the cube of the arc length measured  & 
from the focus, an exact separation of the variables in the para-~ 
polic equation is possible; by applying a generalized locality .” 

‘ principle for expressing the incident wave, it is possible to 

obtain a unique asymptotic expression for the two-dimensional 

Green function which is valid in both umbra and penumbra at any 
distance from the surface of the cylinder. This result is in 
agreement with results obtained by W. Franz and K. Klante (IRE 

frans., 1959, AP-7, Spec. Suppl., 68-70),:and also J. B. Keller 

and B. R. Levy (IRE Trans.,:1959, AP-7, Spec. Suppl., 52-61). 

Some consequences for plane-wave a@iffraction are examined, end 
possibilities for generalizing the results are discussed, The 
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Sos OF - varying curvature. Part II 


PERIODICAL: —--Radiotekhnika i elektronika, v. 8, no. 3, 1963, 


377-388 


BEND: - Starting from the parabolic equation obtained in Part 
I: (Radiotekhnika i elektronixa, v. 8, no. 3, 1963, 363), the ; 
authors derive an asymptotic solution to the twe-dimensional ~' 
. problem of the ditfraction of a cylindrical wave on an arbitrary 
- convex cylinder for any pogitions of the source and point of 
observation in relation to the cylinder. The assumptions are 
that the radii of curvature are large compared with the wave- 
length, that the curvature varies relatively siowly, and that tne 
cylinder either is ideally reflecting or has an impedance para- 
meter related in a certain manner to the curvature. Two expres- 
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:-integratton of parabolic equations yielding asymptotic solutions of | 
diffraction problems. Simple formulas are obtained for the oscil~= | 
lation frequencies and fLeld distributions. The evolution of natural! 

oscillations with a change of mirror curvatures from plane to con- | 
centric configurations ts traced. It is shown that the smallest | 
radiative losses occur in a cavity with focused mirrors (radius of | 
curvature of the mirrors equal to the distance between them), 

(Orig. art. has: 3 f4gures and 88 equations. 
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AUTHOR: Vaynshteyn, LeAy ; ’ 
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TITLE: Diffraction in open resonators and open waveguides with plane reflectors 
SOURCE: Zhurnal tekhn.fiz.,v.24, no.2, 1964, 199-204 
TOPIC TAGS; microwave, resonator, open resonator, open waveguide, diffraction 


ABSTRACT: An open resonator. consisting of two plane-parallel reflectors mounted 

opposite each other is discussed theoretically on the basis of the parabolic equa- Z 
tién proposed by M.A.Leontovich and V,A.Fok (Izv.AN SSSR ,Ser. fiz, ,8 No.1 ,16-22,1944; 
‘ZHETF ,16 ,No. 7,557~573 , 1946) for analyzing wave propagation. When this equation is 

employed, the second derivative of the wave amplitude with respect to the coordinate 
perpendicular to the reflectors is neglected, and the approximation is assumed to be 
equivalent to treating the diffraction by Huygens "' principle. An integral equatim 

is derived for the current in the reflectors, This equation was solved exactly by 

the Wiener-Hopf-Fock method for the case of infinite half-plane reflectors. With the 

aid ‘of this solution, an approximate solution is derived for the case of infinitely 

long reflectors of finite width. This approximate solution is said to agree satis- 
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factorily with the numerical solution of the Antegral equation published by A.0,Fox 
and T.L1 (Bell System Techn.J. ,40 ,No.2 ,453~488,1961). The solution of the integral 
equation gives the frequencies of the sesonant modes and their damping by radiation 
loss. Finite resonators with rectangular and circular reflectors are discussed, 

= The rectangular case is reduced to the two-dimensional case discussed above by sepa- 
ration of variables. The circular case is treated on the assumption that the large 
(compared with the wavelength) radius of the reflector makes it possible to employ 
the reflectinn coefficient previously derived for semi-infinite planes. In each 
case the frequencies of the resonant modes and their damping by radiation loss are 
obtained. An open waveguide is discussed. This consists of a number of off-set 
plane-parallel reflectors which successively reflect the transmitted waves so that 
they follow a zig-zag path. A relation is derived between the open waveguide and a 
corresponding open resonator, and this is employed to obtain the propagating fre~ 
quencies and radiation losses in the waveguide. This relation is shown to persist 
if the reflectors, while remaining identical, are no longer plane. The open reso- 
nators and waveguides have the advantage at very short .wavelengths over cavity re- 
Sonators and ‘closed waveguides that their resonant (or propagating) frequencies are 
‘more widely separated. Orig.art.has: 80 formulas and 3 figures, == 
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TITLES Open resonators with cylindrical reflectors . 
“gOURCE: Zhurnal tekhn. fiz. , V,34, 20.2, 1964, 205-217 © 


ToPIC TAGS: microwove, resonator, open resonator, cylindrical open resonator, con~ 
cave reflector, diffraction ‘ 


_ ABSTRACT: An open resonator consisting of two identical concave cylindrical reflec- 
tors facing each other is treated theoretically. The concave reflectors are por~ 
‘tions of the same elliptic cylinder, as shown in Figure 1 of the Enclosure. The 
calculations are performed in elliptic coordinates 2, ¢, related to the rectangular 
coordinates x, 2, by se . 

a xzdchfsing, z==dshCcos'y 
The differential equation for the wave amplitude is reduced to parabolic form by ne- 


glecting the second derivative of the amplitude with respect to C and replacing sin 
Eby & This latter approximation jis valid provided, the width of the reflectors 18 
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small compared with the geometric mean of their rad 


dus of curvature and the distane 
between them. The simplified wave 


equation is reduced by a change of variable to the 

mn for a harmonic oscillator, in which a longitudi- 
The frequencies of the resonant modes and 
ulated for an infinitely long resonator. The 
the radiation loss is very small. The above 


reflectors, previously treated by the auth-~- 
193; see abstract ACC NR AP4013403), When the re 
not formed and the radiation loss is the same as 
with plane reflectors. The discussion of a@ resonator with cylindrical reflectors co 
finite length 1s reduced 


by a separation of vartables to the case of infinitely lag 
cylindrical reflectors, treated above, and that of plane reflectors, treated earlier 


(loc.cit,supra). In this case the 


Sonator, i.e., in the direction of 
from the sides (in those oases 


radiation loss is mainly from the ends of the re- 
the generators of the cylinders, and the loss 

in which a caustic is present) is very small. A sca- 
lar wave function was employed 


in the above calculations. This is replaced by a 
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component of the electromagnetic vector potential, and the field configurations in . 
the eclactromagnotic case are discussed. It is asserted that an open resonator with 
Spherical reflectors can be treated analogously, Orig.art.has: 87 formulas and 4 
figures. ; 
ASSOCIATION: Institut fizichesicikh problem AN S888R, Moscow (Institute of Physical 
7 Problems, AN SSSR) ; 
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TITLE: Geometrical optics of open resonators 


72 
SOURCE: Zh. eksper. i teor. fiz., v. 47, no. 8, 1964, 508-517 
ae Jie 
TOPIC TAGS: resonator, optical maser, cavity resonator, quantum 
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AUTHOR: Vaynshteyn, L.A. (Professor) ee 
‘ORG: none : C+) 
TITLE: Beam flows in a three-axis ellipsoid 


SOURCE: AN SSSR. Fizicheskaya jaboratoriya. Elektronika bol'shikh moshchnostey, 
no. 4, 1965, 93-105 
TOPIC TAGS: electron diffraction, resonator, open resonator 
2) bloga 
ABSTRACT: Natural oscillations in a perfect-reflection three-axis ellipsoid are 


investigated by means of an asymptotic integration of Lamé's wave equations. These 
natural oscillations are represented by beam flows delimited by caustic surfaces and Ie 


obeying quantum rules. This analytical investigation corroborates the results of a 
geometrical investigation of the same problem by V. P. Bykov (same issue, page 66). 
The wave approach to the problem permits developing approximate formulas for field! 


distribution and determining the continuous transition of one mode of oscillations into | 


another. The examined conditions can be materialized in an open resonator whose 
| reflecting surface ia a part of an ellipsoid. "The author wishes to thank P. OL. 


iKapitsa for his valuable comments." Orig. art. has: 2 figures and 42 formulas, 
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TITLE: Diffraction in open resonators with confocal mirrors. — Part 1 


SOURCE: AN SSSR. _Fizi oratoriya. Elektronika bol'shikh moshchnostey, 
no. 4, 1965, 106-129 


1 


\TOPIC TAGS: electron diffraction, resonator, open resonator, confocal mirror 


resonator 


ABSTRACT: An integral equation describing diffraction characteristics of a 
resonator can be reduced to a linear differential equation (for spheroidal wave 
functions) in the case of an open resonator with confocal cylindrical mirrors or with 
confocal rectangular spherical mirrors (i.e., when the mirror radius of curvature is 
equal to the distance between the mirrors). This differential equation is integrated 
asymptotically, by using the method of standard equations, and explicit formulas are 
developed for current distribution over the mirrors and for radiation loss. The 
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a quantity A«»4 p', where p' also enters a 
he energy radiated during [ = 21/c; ¢ = ka® /2:; 
Plots of A va. © are presented. The 
e formulas: : 


diffraction loss is expressed through 
complex quantity p = p'-ip", i.e., t 
21 is the distance between the mirrors. 
complex natural frequency can be calculated from thes 


~- 


for resonators with cylindrical confocal mirrors, oe q+ > -- 4 iA, 


for resonators with square spherical mirrors, Beng + mtett _ ; A 


one 


for resonators with rectangular (sides 2a, 2b) any minti Maths 
spherical mirrors, “x =q+—>—-— bt 
which can be used elsewhere, for spheroidal wave 


Also, new asymptotic formulas, 
6 figures and 93 formulas. 


functions are developed. Orig. art. has: 
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‘AUTHOR: Vaynshteyn, L. A. (Professor) 
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TITLE: Diffraction in open resonators with confocal mirrors, — Part 2 


_|SOURCE: AN SSSR. Fizicheskaya asboratoriyas Elektronika bol'shikh moshchnostey, 


:|no. 4, 1965, 130- 147 
-|TOPIC TAGS: electron diffraction, resonator, open resonator, confocal mirror 
_|resonator 


ABSTRACT: This is a continuation of the author's previous article (see pp. 106-129 
of the same journal). Here, the diffraction loss is theoretically investigated of 
various modes in an open resonator formed by confocal circular spherical mirrors; 
the radius of curvature of the identical mirrors is equal to the distance between them 
and the mirrors are facing each other. An integral equation describing the mirrors 
is reduced to a second-order differential equation, and the latter is approximately 
solved by the method of standard equations. The complex natural frequencies can be 
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a 
formula, q is a large integer; A is a quantity that represents the diffraction loss and 
is dependent on ¥ and c «= ka2/21 (ais mirror radius, 21 is the distance between the 
mirrors). In determining c, the parameter k « 9 (q+ */2)/21 or even k » gx /2i. 
If the confocal mirrors have slightly different radii of curvature, greater diffraction 
floss may result, Orig. art. has: 2 figures and 79 formulas. 


eae from this formula: 2k = a(q++)—i, where { is determined by another 
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| AUTHOR: Ya: nshteyn, L. A. (Professor) ao / 


‘|ORG: none _ br/ 
| TITLE: Diffraction in open resonators with confocal mirrors, — Part 3 


| SOURCE: AN SSSR. Fizicheskava laboratoriya. Elektronika bol'shikh moshchnostey, 
= Seek. Fizicheskaya laboratoriy 
‘|no. 4, 1965, 148-156 


TOPIC TAGS: electron diffraction, resonator, open resonator, confocal mirror 
resonator : : 
{ABSTRACT: This is the final part of the author's 3-part article. It is devoted to the 
-| Problem of norms of natural oscillations in a resonator, An integral over the mirror 
surface, which approximately determines the norm. of an open resonator with planar 
mirrors, is generalized. The norm formula for a resonator with confocal mirrors 


2 


is: \P (()di = cate 2 This formula is modified to guit a number of particular cages. 


ig Al; 
This formula can be used for calculating doseed dec istiod comaiiies in a resonator, 
"The author wishes to thank V. A. Fok and P. L. Kapitsa for a valuable discussion 
of the work. Orig. art. haa: 1 figure and 35 formulas. 
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